Outline of Presentation

Research Objective
To synthesize a composite catalysts system (comprised of Zeolite Y nanoparticles encapsulated in stable nanoporous hosts) that is useful for heavy oil upgrading.
Motivation
Increasing demand for stable, resistant and very active catalysts for the conversion of heavy petroleum feedstock and residue to useful fuels (naptha and middle distillates).
Zeolite Y as Petroleum Catalyst
• Porous aluminosilicates with SiO 2 and AlO 2 tetrahedra 7.4 x 7.4Å
• Si/Al ratio of zeolite ~ 2.5
• Synthetic counterpart to natural faujasite
• Extensively used as a component FCC process in the petroleum industry (Steam stabilized version-USY with Si/Al= 9)
• Typical particle is in micron size range
• Limitation as catalyst: -catalyst deactivation
Our Research Approach
• Synthesis of aluminosilicate nanoporous materials with pore diameter up to 30 nm (300 Å).
• Synthesis of zeolite Y nanoparticles ( ~30 nm) within the pores of the nanohosts.
• Testing the nanocomposite catalysts for the catalytic conversion of heavy petroleum substrates.
Role of the Nanoporous Host
• Perform as a mild hydrocracking catalyst for the initial conversion of bulky heavy oil substrates.
• Screen bulky hydrocarbon substrates from blocking the entrance to the zeolite pores, (reduce the extent of non selective, undesirable reactions on the external surfaces of the zeolite nanocrystals). 
Synthesis of Nanoporous Silicate
